Key indicators: single-crystal X-ray study; T = 294 K; mean (C-C) = 0.005 Å; R factor = 0.028; wR factor = 0.062; data-to-parameter ratio = 15.4.
Related literature
For related literature, see: de Faria et al. (2007) ; Teles et al. (2006) ; Li & Bu (2008) ; Bridson & Walker (1970) .
Experimental
Crystal data [CoBr 2 (C 18 Data collection: SMART (Bruker, 1998 ); cell refinement: SAINT (Bruker, 1998) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL. (de Faria et al., 2007; Teles et al., 2006) . The pyridine and pyrimidine groups as normal heterocycle were used to incorporate with different mercapto units to form a series of bi-and multi-dentate ligands, which can adopt different conformations according to the different geometric requirements of metal centers when forming metal complexes (Li & Bu, 2008 In the molecule of (I), (Fig. 1) , the bond lengths and angles are generally within normal ranges (Bridson & Walker, 1970) . The Co II center is six-coordinated by four N atoms from one L ligand and two bromine ions, forming an octahedral coordination geometry. The bond angles N1-Co1-N2, N2-Co1-N2A, N2A-Co1-N1A and N1A-Co1-N1 are 78.04 (9), 96.18 (1), 78.04 (9) and 108.24 (1)°, respectively. The sum of these angles is 360.5 (2)°, suggesting that N1, N2,
N1A, N2A and Co1 are almost in a plane. In the crystal structure of (I), the mononuclear units are interconnected by two π···π stacking interactions between the rings (N1/C1-C5) and (N2/N3/C6-C9) forming a three-dimensional supramolecular network.
The ligand bis[4-(pyridin-2-yl)pyrimidin-2-yl]sulfide (L) was synthesized according to the following method. Some amount of potassium 4-(pyridin-2-yl)pyrimine-2-thiolate was dissolved in the distilled water, and the dense hydrochloric acid was added drop by drop with slowly stirring. A lot of yellow precipitate appeared and then gradually disappear when the dense hydrochloric acid was continuously added. After complete disappearance of the yellow precipitate, the potassium hydroxide solution was added to the mixture until another kind of precipitate was obtained largely. The crude product was filtered and washed with the distilled water three times, and recrystallized with the mixture of chloroform and hexane (v/v=1:1), yield: 60%. The title coordination complex, (I), was synthesized according to the following method. A buffer layer of chloroform/methanol (v/v=2:1, 5 ml) was carefully layered over a chloroform solution (4 mL) of L (6.8 mg, 0.02 mmol).
Then a solution of CoBr 2 (4.4 mg, 0.02 mmol) in methanol (4 ml) was layered on the buffer layer. Red block crystals suitable for X-ray analysis were collected after five weeks, yield: 30%.
Refinement
H atoms were included in calculated positions and treated in the subsequent refinement as riding atoms, with C-H = 0.93
and U iso (H) = 1.2U eq (C). 
